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(57) Abstract: A curved optical waveguide 
comprising a core and a clad, characterized in that 
the core shape has no reversal of a curvature in 
the middle thereof, with curvatures at opposite 
ends thereof gradually approaching zero. A curved 
optical waveguide comprising a core and a clad, 
characterized in that the core shape has no reversal 
of a curvature in the middle thereof, with a curvature 
at one end thereof gradually approaching zero and 
a radius of curvature at other end being finite. An 
optical waveguide comprising such a curved optical 
waveguide and an optical waveguide having a 
separate core shape and disposed by being optically 
connected with the former, and an optical device 
using such a curved optical waveguide. 
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[oooi] >mmi*. mmfflm&&xptti&m^ityt¥mmz.w*rz 0 
Steffi 

[0002] ^©/Vn^^-^;yb(DM(^V>, tf ^^^^^^Jf^LT*3 

[0003] Hm^fflv^cft^3fe^{^^fev^r^(DMS^*DV^-cft^^#^^pg^§ 

±<Dith^K£V)mmirz>z.bK£ox, m^mmmmb^^b^mmxh^fc 
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[0004] i(D3fe^j^(^T)(D^^s^ft^if(Dft^-efe§^, ft#^Ii 

[ooo5] TfB^f--r^sm^fflv^fc^^(cADy^h_h-efis-<^K^^^^^$^ 
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y= 1/2 (1-cos it z) [VIII] 

xwT*im&&m-tz>i&mi±v£>o (02) 

y = z-(l/ / 2 7c)sin2 7cz [IX] 

[0006] t£&, ftmm&m^zm-rtimmc^^x^ ^cmm^4¥wt^mimm) 

5r^<Dt°-?<D-m%mmx%% Kvtc^^m^tmmmm^tix^ ^ (# 
^(Dmittrnhmmtsnxv >s (#fF^cm2#^) „ 

[0007] KOfffJcm : «x^, H^f £ft, *vz:m^^l±, H250S 

#I^JCmi : #1^28095 17^m 
m^^k2 : #^2002-5 306 90^$g 

[0008] tt, Z.(D £yfj;W:®LTX\ _LtB<£> J^5ttfC03fc^i&^MT5 

m^Kmm\m\^^t(Dx^^n%mm.^m^^t^n^t^h(Dx^ 
[0009] imm\^rm^^yY^ht^%mm.m^^x^ ^(D^mm^m^m 
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y=sin 7i z [I] 

(4) ^T^mmr^ an xmm&tiz. _h§B cd Kmm^m^tmm^: 

y=z— [(1/ 7i )sin n z] [II] 

_Lte^*5l NT, y&XfzUftm&^ftfe1r%^m±<DM&1r%mm®lX&Z) 0 

(5) ^mm^r^ am xfemztiz, _L?e d) izmm<z> &mytm$i& 

y=z— [(a/ 7c)sin7cz] [Ill] 

_hwB^^^vNT, yRm^ytm^mm^Eir^m±(Dm.^ir^mwMxh<o, a 
xnm^tc^tm^o 

(7) _hts(D imM<D&mytmmmzm<D^TMw<D3tm$i®&, ^m^w 
* >bm$:-$c£&x3£ i ¥&) ^mmvxmm^tc^tm^o 

(8) mmm<D^T%m<Dytm®.m-z, ^TRx^^yh^^^m&m^^x. 

, mmz&tf%&m¥m$mm£#s^m®mftmu&x&z>±m (e) *fc«_hfB 
(7) Kmm^m^o 
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o) mz=*Tffi£&&.T(D& civ] x*mmtstiz>, ±m (8) \z.w&<D%m&& 

y=l-cos[U/2)z] [IV] 

(10) m&*Tffi£&8kT<D& [V] T^$H5_h|E (8) fcfB*0>3te2*SE*& : 
y= (1-t) f (z) + t{ 1-cos [( 7i /2)z] } • • • [V] 

(z) ttz<Dig^B8^:T&t), f (O) =0, f (1) = 1, f" (0) =0, f" (1) =o%m&ir%m 

(id m&xTm£&&rF<D&. [vi] xmmtstiz . -tie (8) Kmm^m^ 

y=(l-t)z + t{l-cos[(7c/2)z]} [VI] 

(12) tfrfE='T?F^^j^ T -^^:[VII]T^a$tv§, _h|E(8) l!:|B*©3fe*«£l&: 
y=(l— t) [z— (a/ 7r)sin7rz] 

+ t[l-cos[(7c/2)z]] [VII] 

(13) ^|BSiJ©3T^©3te^Ktt^3fe^J»^^J:IB(6)feL<tt_b|B(7) 

( 1 5) _hts ( i ) idiB*© ft m^tmm^^M K^r^^ft^m 

(16) Ji|B(l)tfB«(Dft^^^Wi-^T^^@^i-^fc^<Z)^m 

( 1 7) ftfSB ft j»3fe«R*S©m^© ffiHTC lcttSiJ©^«t3fe«RISSr3fe^ W ^mU^X 

(18) =3T^^^-p^[IV]T^a$^, _tfE(2) fcfBSc©lft*Sl3te3fiRI&: 
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y=l-cos[U/2)z] [IV] 

y = (1-t) f (z) +t { 1-cos [( 7i /2)z] } • • • [V] 

(z) ttz©jfe»IUSrc*>?9, £(o) =0. f (l) = 1, f"(o) =0, f"(i) =0&m&1rz>m 

(20) ^Tj&&fimT<D^tvnX*femt5tlZ>. -hlB(2) ^|E«(Dftj^3fe^^: 
y= (1-t) z + t{ 1-cos [(tc/ / '2)z]} [VI] 

(21) 3T^^T»^:[vii]-efea$tL^, _htE(2) iz$&m<Dmmytm$t9&: 

y=(l— t) [z— (a/ 7r)sin7cz] 

+ t[l-cos[(7c/2)z]] [VII] 

(22) _hfB(2) ^fB«<©ft^3fe^j^ra<©3T^CD3fe^m^3fe^Wi-^b 

(23) siriBsu©3T^©3te«»iSH:5Mft3fe#«EfS-c*>«±iB (22) Kmm&ytm 

m^^mcmm^xnm^fc±m (23) Kmm^m^o 

M&ft¥mzmffiLxmmvtc±m (23) ^tam^^mo 

(26) _btB(2) Kmm(D^m^m^<Dmm^^m}&ir^m^^T4^ 

(27) _htB(2) icmm<Dmm^m^(D&m^^im7&ir^mm^yr-c^ 
mfeirttft<Dtf4h*mnm%MmL-xmmvtcytmm&o 
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(28)_hiE(2) Ktm<v&mytm^<v&m¥m^W£i$m^j^m&^& 

(i) - (28) <dx ^tifr\cmM<D\&mytm$i$&o 
(3o)tf})^-tf^ym&^&m^^Mm-e&z>. _l§b(29) Kmmv&mytm 

(3D _hiE (i) - (30) <d\ ^ti^K^m^mm^mx^yt^mmo 

[ooio] *mm<D&mytm$i&&m^z>zk'?. m^^^xmrnytmrn^tm-rti^ 

sSfi, ^«it^^(ix2-efett«\ ich#j)^ 

*^i©ftiMTOfflv^rit% —ffiicm^xfemmm>&&bmTtitf:vK 
i&m^^u mmzm^xfeft<D^—}?^fc&ytm&^T<Dm^^>b 
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<fc<5 0 

m&h&mzmmx%z>h<Dxh% 0 
coon] m—mm<Dmmytm$im*, ^TRxi^y^h^ytm^m^^^x, ^<d^ 

, mmz&tfzm^m^mxfoz^b*&mtirz> 0 
m-mm<Dmm^m^t^xn,tct^3^r<D^[.i}xmm^ti^mm^m^^ 

xm%L~F%~b&X%Z>: 

y=sin 7r z [I] 
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y=z— [(1/ 7u)sin7i;z] [II] 

_hfB5£[II]-Cte, JMt36=5r*&j£tfSz=0, y=0, 1&j&&z=U y=ltf£%]&XMfa 

£fc, ^-^W©ftitft3fc*R|&i:bTtt, WT^Dii]-e^$tt^8B#cMv> 

y=z— [(a/ 7c)sin7cz] [Ill] 

_hfB:i£l;::i3Vvt\ y^U?z«3fe^Ji&^^i-§5pB_h(OiiL3gi-5m^W-efe«9, a 

tt^p-CJfev^nasrcfcSo a=i<DB#^, _LiE5£[m] ra\ _hiB5*;[ii]£— SrT5 0 -tie 

Jffi«5RS^^z=0, y=0, ^dSz=l, y=l^)5;5^-C^«KbbT 

y=l-cos[U/2)z] [IV] 

_hfB^-e«, mm&&%u&&z=0, y=0, »jS^z=1, y=lfcfc57g-C&*£ffcL 

X%Z> 0 &^aSCTft££^;Lfc«9, Btfe^f'^bTffll^^-e^ _h 
y= (1-t) f (z) + t{ 1-cos [( 7T /2)z] } • • • [V] 

f (z) ttz©5g3Rii»re*>«9, f (o) f (l) = 1. f"(o) f"(i) =0&M&1rZ>m 

Wcxm, f"(z)«f(z)(Dz^M-rs2i@m^^*ro t^n-c&v^firc&So 
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JifE^Tte, Jffi&3R«tfk£#z=0, y=0, 1&j&&z=U y=\httl&XW&\\^ 

t#5 0 ^tcjsc-CfRi#^xL7b9, Sfe$^i•f' i 9b-cfflv^§r^^-e^ o _h 

T^lgIrr5^^T#5 0 

y= (1-t) z + t{ 1-cos [ ( 7c /2) z] } [VI] 

tteifnTftV^ifcTfcSo _hfE5£[V] «oV>T, f(z)=z<D#i^5£[VI]^3 0 _h 

ias:cvi]-cr±. mmzk&te &&z=o, y =o, ^^=1, y =itt^^xMmt 

lt^ltv^^ ^s^^£;c-cy^r^^u ? *f'f*z^•^^^^/J^b-cfflv^§r^^ 
T#5 0 ^^akCTfa^^x.^ K3fc$^fc9LTJEv^i:^T#3 0 _h 
fB^[Vfl©^*rc^mUfc$&^ z=0f*ft^^ldS^rRR-C*)5CSR, z=lte W 

ffl v >T2smi-5-£tf s Tt5 0 

y= (1— t) [z— (a/ 7c)sin7cz] 

+t[l-cos[(*c/2)z]] [VII] 

_h|E^^*5V nt, y^t^z{*3t^s&^#^i-^¥®_h^ii:^i-§^#Tfe«9, 

f (z) = z— (a/ 7r ) sin 7c z 
<D#^;iJifB^[VII]£&3 0 ±fB^CVII]T{i. 0«5RS^^tdSz=O, y=0, 

XfaKifcJcM'bL-Xm\<^Z.b&X%Z> 0 *fc, i&£lo£CTfa#&&;t;fc!>, 
^«9bTfflV^-^^T#5 0 _hfS^[VlO(7)^T^?ab7t#^, z = oMm¥ 
m&mWte&ZVm. z=lttft*dS^t2ic||raE^5«MfRSr^UTVV5„ 

[0012] m—mm<D &mftm&&tt<D*Twmi !t w&\z&*<?>mfett£to * ftsu^ 
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<fe><5o 

[ooi4] —ffiK&nz&m&'VvKffii&u mmz&m&m^m^mft^s^m&m 

y=l-cos[(7c/2)z] [IV] 

y= (1-t) f (z) +t { 1-cos [( it /2)z] } • • • [V] 

-hta^^-c, y&xfzfe3tm&&&ft&ir%¥m±<DU&i-zmM®ix&>y^ f 
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(z)ttz©5gjRI8SSre&5. f (o) =0, f (l) = 1, f"(o) =o, f"(i) =o^tsi 

y= (1-t) z + t{ 1-cos [ ( 7c /2) z] } [VI] 

_hfB*uc:2o^-c yRxizi^mm^^ir^m^m^ir^mm^^. t 

y= (1— t) [z— (a/ 7r)sin7cz] 

+ t[l-cos[U/2)z]] [VII] 

_Lte^:£^-C, yRTfzteftm&^ftfe1r%^m±<DM&1r%mm®lX&V, t 

[ooi5] ^#bfciaffi^sv^^:ffi^^^M^plffl^mpji-^o mmn-BK-e 

mztix^z> 0 ffi3&<D&m%:m&mofe. mmAK^^x&m^m&mmxfo 

[0016] m3i^mr.mmxh^B^m^(Dmmc^n^mB^^t(Dmm^ 

m^mm^rm>^2KDmi^MA, B\zmm^tix^^ 0 mr-mm^^m^mm 
i&2ira\ mAK^^x&m^m^mxhv, mmK^^x&m^mmm 
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[0017] ge^lE«LTV^ifi«9, *»M<©ftlft3te*ftlS«:, 1»^BBaSrC1E«^#5^«), 

= 71 COS 7C z 

z = 0(A^S)O^|\ g$§fc£>fg#J3\ y' = tan0 = tz C£*» 
z=l(m^)O^ N ^(D{fcS#«,y , =tan0 =-tc 

^z|4^f^7)^ffiV^-CV^(0 ^0) o 

(p)^;[ino#^([il5#M) 

y' = 1— COS 7T z 

z = O(A^^)^^,^^)ffi^^y'=tan0 =0 o o^«9, 

0 =o-efc5„ 

z=l(W^)(D^^(Dffi^y'=tan0 =2 
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(/n) ^ [III] <DM& (06#flg) 
y' = 1— a 'cos 7c z 

z = 0 (A#*K) g$SW>4B#fci\ y' =tan 0 1 = 1-a C£#Hf&) 

z= 1 (ffiy^) y' =tan 0 2= 1 + a C£M) 

ht<D&KfemmVTbfr-£t>?&W'e. 1-a. l + a£V S#^#*te:&V^ 

^-cttztt^iRii: e u fetixm^fat e 2m\^x\^\&m& J *x.z>z.t& 

t±^S£ 0 2fclffil:m^fc£^T*S>3„ ^5b\ a=l©#^tt5£[III]H:5£[II] 

[0018] (-)^[IV]cD#^-(g|5#M) 
y'=(7t/2)sin[(7t/2)z] 

z=O(A^7«S)©^SSlftO«#^y'=tan0 =0 oi£S9, 
0 =0-Cfe5„ C£$SSB) 

z= 1 (ffl^*) g8Ht<D«£ra\ y' = tan 0 = 7c /2 Cfrtt&lB) 

m%.tt. zm^ftte^mmmm.L,x, mti^mmc\^m^m\\x 

(*) ^ [V] (g|6#fR0 
y'=(l-t)f (z)-t(7c/ / 2)sin[(7c / /2)z] 
z = 0(A#«&)©£t\ gSl&O^tt, 
y' = tan 0 1 = ( 1-t) f ' (0) (£«§P) 
z= 1 (ffi^) <Di^ 

y'= tan0 2=(l-t)f (l)+tU/2) CfrHNfP) 

t^<D^^^f&bTtd^t>J&V>(D-e % (l-t)f' (0), (l-t)f' (l)+tU/2)£ 
v^i^S^-Ic^teftv^ ^-Cttztt^lRli: 0 1. J&^ttzJfofrlRli: 0 2fg 
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= i<Dm&m% [v] mz. av] k—$ctz> 0 

s£[v] ^wc, f (z) =zo^^^-r§(D-c, f ' ( z ) = rea>?K f (o) =f ' (1) 

z=0(A;M)tf>£€\ mm^m^i-i, y'=tan 0 l = l-tC£M) 

z=l(ffi;frfl&)©fcg\ 
SSlft©filfr^y'=tan0 2= (l-t) +t( tc /2) (^flSSP) 

^<D5£^i^bTt^;fr&vvD-e\ (l-t), (i-t)+tU/2)£i>5#:^g 
frtciStHcttJ&v^ ^-e^ztt^-f^^ e l, m&xmmJffat e 2#*v>-cv^£i 

[vi] [iv] errs, 
(b) 5£[vii] »^(El6#m) 

5£[V] t^WC, f(z) = z-(a/ / 7c)sin 7 rz(D#^^@^i-?>(D-e N f (z)=l-a-c 
os 7T zt?S>t), f ' (0) = 1-a, f ' (1) = l+akftZo Lfc^ot, 

z=o(A;0*)cd^ 

y' = tan 0 1 = ( l-t) ( l~a) (*2M) 
z= 1 (ffl^C) tf>££\ 8SlSW>tf 

y' = tan0 2=(l-t) (l + a)+t(7c/2) (^*lfP) 

ti(D^^^pcf§bT^^^V^-e, (l-t)(l-a), (l-t) (l + a)+t(%/2) 
<l:V^5m# : S#:i-#*^^v^^^ ^-er*z*li^|Rii: 0 1, ^-ettztt^iRjt 0 2#C 

= i©4&£*tt5£ [vii] ttsSOv]*:— grTSo 
[0019] ST^Sl^^Lfcft^^j^OMB^^^IJffl^l^b^BI-efe^o 07 
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tmmm&mistimx&Zo mm^^^x, m-mm(D&m^mm^T^i-4 

%-7 T y(^A2(D^T^>wmm^x\ >§ 0 0n i \ttut&m%mm&<owto 
(D^miotmnco^mmmimrnvtcmxh^o i-^i©ii3t 

[0020] 012^|l|3{^b^fta3fe^i^^^$l5A(D^^IJffl^J«Lfc|2|-e*>So El 

22<Dm^m^m^A^mm^nxm, mr.mm<Dmmytm^^Tm 
^22(D^^mmm^mw^ti)Km^x^^^B{zm.mytm^^T 
M&i2&mffi&tix\< ^ 0 ai3«B3 »fcm3ti»Ko«mA© 012m 

21&.TJ*22tf5, ft*^^^pg«fpA^^oV^#^(D3fe^#i-§^/^, ^ 

[0021] igi4j4ig3^Lfcftj|ft3te^*S©^B<o^^jffl^^u^ig-e*>5o 0 
i4i3i*3v ^(Dmmtmi2t^<mmxm, mi4^tit&r.&m<D&i&%&m 
^TW7$22<D&m^mmm*i wmm*) Km m^x\ ^m&mz.w&itm 
m&^Tnfti2&w$fefix^z> 0 mimma\^utMt&%mw&<»m&B<D 
mi2kmmmwmmm&mistimx&% 0 m5^m&—&m<o&m%m&& 
^rw^2i(D^m^mmm±mm^n)Km^x^^^BK^m^ 



WO 2005/071454 



17 



PCT/JP2005/000703 



1 Amm£tix\< ^ 0 

[0022] El 1 6 « El 3 KmUt &mytm$i&(V$%MB<D Ml5t ttSU©^TS&^Jffl 

[0023] igi9ri*5sw©3te^iso— ' mtvx, &—&m<D&&ftm&&&m^fz.ft* 
zfyyjHD— mmmm^irmx^o mmz^^x, ^m^^mmsmmx^ 

7^irmr.mm(D^m^m^2i-24\c^^m^3i-33^mmnm^x^. 
K%^ 7 ^m^YmA3—A7^mm\^x%^f^y^20i^mm^x\^ o 
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McfomtisX^ ^M^^mmm, tf*M$FMm. *°y (^K-^ry-^vKn^ 
yy^*-w^K)#rj§g, ^y^-^/w^KTO, ^y^-^/v^h^TO, ^y«^ 
/wsmiiB^K i/v^-^mm, ryv/^mm, ^v^^^mm, *Ky#-^ 

^mm. ^y^y^-f-y^^, ^v-o^^^—^mmm, #y^/f7 
ywi^TO, ^y^yv^v-/^isr$§, ;&u^h:/y-^^ffl#j!i(#!k 

#5S2001-296438^IBfBft(D^y^^ N ^■Y^W^m^'t^^—^M 
DMAPN{(4-N, N-v ? y^/VT5:y^^^7V)-N-^ai^/^hnV}^'a-^"-f-§ 
^yy^yy/P-^y^/k, ^V^y-^-(dye polymer), ^h^t^^^ir^m-f 

y-^— £bT0£U/^tf>£UTte, JJy^m&Um. (Tg) ^j^<^ gtMi^1»tL5^ 

[0025] ^ym^t?^M^%kffimtL>xi^ ^ym^^v^^mm. 7ym&^t?tf 

jig, 75/^^t?^yr^K-f^mj!i^^^#(f^^ 0 
[oo26] ±myym^t^m4^^mm<Dmmi^mm^ N-^/v-2-t°nyK^, n, 

3^ _hfE^^^^^v^^y-r$K^#r^»t^^iKft:^«, N-y^/v-2-t°ny 
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[0027] y^m^^^~m^(DMtvx^ (hy^/^^^/^^a^y^h^-^^ 

^m^MM. ^^^/k^-n^/vt-n^y^h^-te^K^, tf^{3, 5-i?(hV7 
/V^n^^/V)7rn/^i/}t°ri^y5/h^^iE^K^, 2, 2-tf^(3, 
^/V)^f-^/V^-n^ 0 n/N 0 ^-te7K^, 5, 5' -\f^(Y^y^n^;V)-3, 3' , 
A, A' -TY=7^;v^u\f7^;vr.my^m, 2, 2' , 5, 5' -"rh^MW?^ 
^rvi^/v)-3, 3' , a, a' -Tb^/^^-zy^^^r.m^^o, 5, 5' -\?Mh 
y~7;v3rn^)V)-3, 3' , A, A' -^Y^%}Vi$^l/V>7zz.~;V^^;V^W&fa, 
5, 5' -\fMb))y^n^;V)-3, 3 f , A, A' -^h^/l^rv^^yV^y^ 

VMV*A*&**s7s./*cl') (hy^/v^-d^^/^-O-irV^M^k^, tf 

^^/dr^^h^dr^Chy^/V^-n^^/H^^V^MTK^^ 2, 2-f^{(4-(3, 4- 

^/v/K^^^y^^jt^Chy^/v^n^^/^t^^/v^^^^ trj^{ (hyy/v 

[0028] ^^^tr^T^^LTte, $Jx.fi, 4-(lH, 1H, llH-^-f^l^/V^j-ti"?^ 
^>/=3riX)-l, 3-i^T5:y^<^V, 4-(lH, lH-^-^/l^P-l-^ydrix)-! 
, S-^T^y^^ifV, 4-(lH, YH-^—^/V^rvi-l-^f^/^)-!, 3-i^T^ 
y^^i^V, 4-(lH, 1H-^— y;V^rxi-\-^^/^rl/)-\, 3-itT^S^y-Hy, 

A-^/zyjv^ny^j^-x, 3-^T^y^ygy, a- (2, 3, 5, 6-ThyyM 

4-(lH, 1H, 2H, 2H-/-?— ^/V^-n-l-^^f-ydfiy)-l, 3-^T^y^ 
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>"EV. 4-(lH, 1H, 2H, 2H-^^— ^/V^-n-l-K^y^r^)-l, S-v^y^ 

^ifV, 2, 5-^7^/ {s<—-7/V3rxi^i//V) ^^if>, 2, (s<—7/V$- 
n-f^-;V)^0"^^^2, 2' -\f^(YV~7/V3rxi^/V)-A,A' -v^/tf^^/K 
3, 3' -«(MJ7/V^-n^/V)-4, 4 r -^T^/fc^^/K ^^/l^n^^v? 

4, A' -^T^yi^^/l^— -7VK 2, 2-tfX (p-T5/7^^/V) ^^"7;V 
^-n^n/-?^, 1, 3-t^(T^yy)^^/V^-n7°n^^^, 1, 4-«(T^U7)^- 
^7;wto^^ 1, 5-lf^(T^IJ/)'x^7^/v^-n^^^, 1, 7-«(r^yy) 
fh7f*7/ktn^7 P ^y, 2, 2' -t^(hy^/V^-n^/V)-4, 4' -VT^;i?y 
a^a^/Vcn— tvK 3, 3' , 5, 5' -Th^^ibVy/^v^M-A, A' -i?T^ 
S-y-7^.^;V^-—J-;V^ 3, 3' -t^(hy7/V^-a^/V)-4, 4' -^7$7^y/7x 

y^, 4, 4' -v^z-p-tV^^/k l, 4-tf^(p-T5y^^/v)-<^ifV, p- 
tr^ (4-T5/-2-hy^/v^-dy^-/v^ ; nydev/) ^>-ev N tfx (T5:y^^y^rix) « 

^<^i£>\ 2, 2-\fMA-(A-T^yy^y^>)y^M^-f-y/v^ru^'vi^, 2, 

2-\fMA-{3-T^/'7^-J^)'7^==-;V}^^-'7;V^rti^ri^<>, 2, 2-tf^{4-( 

2-T^y^^y^iy)y^M^^-y/v^ru^'vi^, 2, 2-\?Ma-{a-t^j-7^. 
y3ci/)-3, 5-zy^/uy=c^^}^^-y^uy p ti^, 2, 2-tf^{4-(4-r^y 

7^7^y)-3, 5-V'yy7;V^xi^;V7^^M^^^7;V-frxi-J'ri/^^A t A' - 
\?MA-T^/-2-YV~7/VJrvi^;V7x.;3c^)}fZ7^/V,A, A' -}?MA-T^/- 
2>-yyy;Vi>rxi^;V7^S3rZ/)\£-7^~;V^A, A' -\?MA-T^J-2-Yy~7/V$-nJ. 
^)V7^S^l/yj~7^~;V^;V-fc/^A, A' -\f^(3-T^/-5-bV7/V^u?t^-/V7 
^y^)^JyzjL=.;V^;V^^ 2, 2-tf^{4-(4-T5/-3-hy^/V^-i3^^/V^^/ 
^)z7^;v}^^-7;v^rxizfxi^, \fM (hy^/v^n^/v)^/^/^} 
tf^[{ (hy^/v^-n^/v)T^y^y^}^^/v]^i^^/v^-n^° 



WO 2005/071454 



21 



PCT/JP2005/000703 



[0029] ±m(D^h9irfr&>'Wt—te7kVB&£xfii?T$>'izrm£i±&&m lt^i \ 

[oo3o] *mw<Dft¥mmfe±m u) - oo <dx ^-rti^Kmm^m^^m^^xm^ 
, %^y^-, ytmm. %-74^$. ytmfam, 3fe#m*&flm, ^tkkh^^^ 



[0031] mz. s ^mmmmmicxv)^ £tb\zmMiz.mm-rz&, ^jiaot 

[0032] ^jife^ll 

m^.TJ?l. 55 ai m) 

J;5»Cg8RU-CEgLfco -<£>|gK ztt*-[^(Dft$«, 2. 6775mm, zi|t|il£M;£|R]<D 
O. 125mm^L7t 0 *f*lft^te, ^[11] ^Tk^Xm^fh^XoKl^X, z^fa, 

x/height = z/length— sin [ it (z/length) ] / it • • • • [X] 
{ILL, height = 0. 125mm, length = 2. 6775mmT?fc3 0 

ztt^foJ^W^llia^^^^-r^S^O. lmmO^^ll, 12£g^ 
5^«/&£tLf;:i:fB^«te, z$fcfr[R]<D^ftlO. 91mm, M^^CDUfh^O. 



mm 
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25mnre&5 0 ZL(D£5\zmf&Utftm&&(DTBffl&&:ft. -0. 004dB(A^»^ftl 
. 3Um(Di^),-0. 003dB(A^J$tftl. 55/z m<£>#^)-efcofc 0 
[0033] M^MI 

JfctfcDfctf)^, H»!H^I^I#^, z^fatf^ftlO. 91mm, x*il#[*]<£>^;h/#g 
0. 25mmbteZ&5\Z. ftm&&&mf&Uto fib. ^[H] OftilSfcOffcb!) 

(Dzlfi^r^^S^^, ^T2. 6775mm£Uc 0 fc*3, y£M&t&Mt<D8MM\Z 

1 n m<Dm&) , -0. 095dB(A^JjSSl. 55 M m<D^^)-e;fc<9, HJg^JlMJt^T 
[0034] ifrjftfltl2 

ifc&<£>fci£>{£, it&Mltmm^ zJfcfrftO^lO. 91mm, xtt;frft<£>^;h,*g 
0. 25mm£&5J:5^ 3fe*£i£f&£r*/£b;fco fib, ^^ir^f^O^ 

1 /n m<D^ry^yh^mn± 0 z<D£5\zMf&Lfzftm&&<DWfrm9*te, -0. 013d 

B(A;0fcftl. 31jim0>$&£-h-O. 039dB(A^^*l. 55 ju m(D^) XfoV, 
m&Ml\Z&^X*&ttm&&FUt, ^*1- 31 it mT^, 

[0035] M^M3 

JttfrDfcfcfc, itmmitmm^ z^^^lO. 91mm, xi|ti;frft<£>^;h,*g 
0. 25mm£&5J:5^, 3fe^iK^*^b/c 0 fib, ^-Cte, ^:fe^^gf^<D;g 

mmzo. AtxmMy^yv^mntio Am^t^-^t^mmm^m^x^o. 

2vm(D7t7^yh&mtffc 0 Z.<D£? ^«^bfc3fe^j^<^»J*R^«, -0. 013d 
B(A^fcRl. SImhKD^),^. 019dB(A^jKSl. SSjumCD^)^^, 
Hife^!lli-l:b-<TA^«lJ«^bfc 0 ifcgl. 31jum, 1. 55^m^t,t7t 
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[0036] 

itmcotctbic^ HMfflitmrnz, zm^<o^^io. 9imm, jM^^mtim 

o. 25mmtft5J;5^ 3fe9Wftl&=S:#j£Ufc, fau r.£-era, *:&S$fc*h£8lS£<£>g§ 

3/zm<D^:7i~yh£f£ftfCo ^(Dj;5^*^bfc3fe^j^(DjiPJM^^^ -0. 060d 
B(A^jfcKl. 31/tm©i^),-0. 036dB(A^i&ftl. 55 /z m<£>3§£0 

jttfc^i i ^i^#o«j*^^i!if , mam ^*5v vc m mmm^&mmx^ & 

[0037] J:h$^^il5 

J:tfK(Z>fc#)^ itf^n<kl*l$fe zflidJfatf^ftlO. 91mm, x*^ fa (Digits 
0. 25mmi^^J;5^, 3fe^i£f&£r«/£L;fco fib. ^^nt^Mt<Dm 

4ixm<D^ry^yh^mn± 0 ^J;5^«^bfc^:^{^(^»Jti^«, -0. 155d 
B(A^fcRl. 31nm(Dm&),-0. 092dB(A^ifcftl. 55 ju m(D^) "e$>«9, 
^M?!ll^i:b-<TA^^«IJtl^b7^ 0 $£*1. 31m m-m, ^i^^f^t^ 

ifcftl. 55 M m-ef*, aiPJS^cO'lgM^^-f^^feofCo M^*^*5V^T^|B# 

[0038] ^^(D^m^it^J-efflV^Tt^^^*^^*, ^Jtt^ti^*^ 

It^Xh, ifcftl. 31 Mm, 1. SSMm^^iSti^-efcofCo *fc, R»*l^:fr 
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[0039] [^1] 
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[0040] ^m{fil2 
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m<Di$5n en] <d mwcemztiz mm. m&DW^—ioKa. cm] <Dmmxm 

f&£fflv^c 0 gH*l2i^5SM©3fc*S£l&Srfflv^^H:, 53dB(A^ifcR 
1. 3Um©I^),^-9. 76dB(A^jfcKl. 55m m<D#^) -Cfcofco tfcfcljfc 

»Jtl^ff#bfc 0 T-^fta3fe^li&^fflV^7 > c^^*TO-9. 62dB(A^iK 
ftl. 31jum(D#^), W-9. 91dB(A^?^*l. 55 n mCDM^) X&of- 0 &:}3 
, «J»^(Dtf#^}ilf-Afe«fe(BPM)MV^c 0 r<D£5^ ^3fe#«tl^re 

fee 

^©flfcx^^— ^t^^lCjiiPbfco CAD<D^EI^)#)lRf* 

^mmw^x^^mc^— >&nmirz> 0 \m=f^<o^—^ 

r-m^nm<Ds^mmm^mm^m^^xm^titc^(D^^y^^h^ 
[0041] mmim 
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3T: B ALlbf&JimW^ttM OPI-N3205 
VyyY: B ^k&JLMVk^^ttM OPI-N1005 

%^ts^V^Vm^ht£Z>TW>?^yVm (8^m)RXl^Tm (6. S/jmJ^L 
vVM (15 m) ^j^bT* 0 y^^K3fe^{^^«bf' o ^<DfL ^Vv^^J;«9 

mi. 31 mm<D^m^—^m\^fc 0 m-mm^mmytm^^m^tcm^ 

WAm&te. W-ll. 8dB(A7ji&Sl. 31^m©i^),^-ll. 8dB(A7J 

st^i. 55^m©t#), T-?&mftmmn ! *m\^M&(omAmm$., w-i 

2. 4dB(A7J^*l. 31 M m(D^K ^i£|-12. 3dB(A7J^ftl. 55/zm©i^ 
) -CfeofCo 

^y^^^,T-^ft^^j^^fflv>r*^ttfc^(D^y^j:^^0 
ft^AS^cSr^Uto 
[0042] MiffM 

^mm(Dmm^\^f^mmm^ur<DXy\mmvtc 0 (Ati^m. 31 m 

mS.7J?l. 55 ix m) 

^ElV](DK#C-eiR$tL^ft^>P>^^i-§m^0j!(D^ag^{^21, 22«§R 
A-e^^L-Cg|23(Dj:5t-^^i-ISMb7t 0 Z.(Dm, zmjjfa(D-g:&*Z s 2. 355m 
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m, zmtmm.^\^](D^^ 0. 125mm£U5:o ^fttf&fctt, 5£[lV]^fc£-eie£ 
)fe*l«<7> * W : 

x/ height= 1-cos [ ti (z/length) /2] [XI] 

fi.L, height = 0. 125mm, length = 2. 355mm-C$>5 0 

JSf&l, 2Srg8RLfco z|fi^[^(Dft§«, 3mm, zttirSitt^lRj (xi)©f$ 

0. 125mm£Ufco Aft^i-te:, 5£[II] ^^-e^£;fx5J;5^LT, z^-fa, 

^*IM<D tfi W : 

x/ height = z/length-sin [ 7u (z/length) /2] / tc • • [XII] 
fH.b, height = 0. 125mm, length = 3mm-eS>§ 0 

10. 91mm, xmjjfa(DMn%gO. 25mnTC&5 0 Z.<D£?\Z.mffcl,fZ%Mifc9&<Dffi 
mm^t.-0. 004dB(A^^ftl. 31/zm(D^),-0. 002dB (A^ifcftl. 55 

[0043] M^M6 

JttfrDfcfcfc, ^I«!j4£l*l*ife zffcfrfttDrfeglO. 91mm, xl|ti;frft<£>^;h,*g 

o. 25mm£/£5J;5^, 3fc2)Wftl&«r*lJfcUt, fib, r^i-Ctt, ^[iv]^[n](Dfta 

I^W^^^^^^^^^^ztt^^^^^M^b/to jyfcftlias, 
SP. ^^^^^fflV^7 v cRm3fe^l^&(7)ztt^•^(7)S$^'i, ^T2. 6775mmfcUfco 
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£cf3\-0. 059dB(A^7^*l. 31/im©I^),-0. 095dB(A^^*l. 55^m 
[0044] it$£ff'l7 

J:bK<Z>fc#)^ it^M6tmm^ ztt^|n]^SlO. 91mm, x$ft^fn](DSetvi|iS 
0. 25mmbteZ>£?^ 3fe^S^«j£b/c 0 fib. ^^^f^ig 

lum<D^T7^yh&mtffc 0 Z<D£5\zMm^ftytm$i&<DMmmikte, -0. 013d 
B(A^feftl. 31/zm©t^),-0. 039dB(A^ifcftl. 55 ju m(D^^) -C$>«9, 

^Miw^^b^, ami. 55/im-e!*, mmm^<Di&m'z-tfrx*feti:<^ 

[0045] i:h$^^il8 

J:bfK(Z>fc#)^ kt%ZM6tmmi^ zflidJP^^ftlO. 91mm, xte^fa (Digits 
0. 25mmi^^J;5^, 3fe*£i£f&£r«/£b;fco fib. ^^ir^f^O^ 

2 l xm<D^ry^yh^mn± 0 ^<D£?{mf$Vf^m$i$&<7>mWm£:fe, -0. 013d 
B(A^fcRl. 31nm(Dm&),-0. 019dB(A^ifcftl. 55 v mcD^) X&V, 
mMM4\Zlk^X^f£mmWk&sJ<L-fc 0 31 l. 55/imtt[^t7t 

[0046] fti&#'l9 

iti-t^ctf)^ itK^6^Pl#^, z^facD^KlO. 91mm, x*^fp](Di!gil,i|ig 
0. 25mm^3J;5^. 3fe^iK^*^L/c 0 fib. ^-Cte, ^:fe^^gf^<D;g 

6 m m(D^-b5/h^(tfc 0 Am^^^^^^^^^VNT^O. 
S/im^^ir^h^ttfdo ^<D«J;5^*^bfc3fe^j^^»JiR^«, -0. 060d 
B(A^J^Sl. 3lMm©i^),-0. 036dB(A^jKSl. 55 v m(D^) -C&*9, 
H»!l4i-l:b-<TAt^iliPJ«^bfc 0 $t*l. 55 M m-e[4, ^ir^cD^^ 
i«9^-f^)^-iiPJtl^^i£^b7^^ s j&gi. 3lMm-e{i, ^iryhSrtfcij-Jto^ofc 
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[0047] it$£ff'llO 

it^(DfMC, it^M6tmm^ ztt^|n]^SlO. 91mm, x.$&jf\*}<DMfrlty% 

o. 25mm^^j;5^, Kmw&temmjz* <au ---era, WlWSItOg 

4tim(D*7^yh&mirfZo Z<D£?izM)ffi^1zytm$i&<DMmm£:te,-0. 155d 
B(AMS:1. 31yumCD#^),-0. 092dB (A^St^l. 55jumCDi§^) 

[0048] J^Ji(Z)|IM^!j4^rj?J:bK^!j6-10-efflV^c3fe^^^*^^^, TW&^tR^c 
Wftbtt^Th^ iK*l. 31 Mm, 1. 55 J umi:^^'(g«^-efcofc 0 *fc, M2rfl 

z>%mm&-?\z. ^^yb^xmm^tcm^xhox-h, ^mMmmxi&mik&m 

%L1r%~b&X^fj:\ ^bffit>fr%> 0 
[0049] [M2\ 
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